The purpose of this study was to explore the associations of immigration transition to cardiovascular symptoms among 4 major racial/ethnic groups of 1054 midlife women in the United States. This was a secondary analysis of the data from 2 large national survey studies. The instruments included questions on background characteristics and immigration transition and the Cardiovascular Symptom Index for Midlife Women. The data were analyzed using inferential statistics including hierarchical multiple regressions. Immigrants reported fewer numbers (t = 5.268, P < .01) and lower severity scores (t = 5.493, P < .01) of cardiovascular symptoms compared with nonimmigrants. Self-reported racial/ethnic identify was a significant factor influencing cardiovascular symptoms (P < .01).
However, in another Swedish study, first-generation immigrants from Finland, central European countries, other eastern European countries, and Turkey had higher rates of coronary heart disease than nonimmigrants. 8 Also, in an Asian Indian study, recent migration was reported to be a significant determinant of the prevalence of hypertension. 9 In another Danish study, 10 immigrants had significantly higher blood pressure than nonimmigrants in their country of origin, and immigrants had significantly higher high-density lipoprotein-cholesterol concentrations than nonimmigrants. Virtually, no US study on the relationships between immigration transition and cardiovascular symptoms experienced during menopausal transition was found in the literature.
The purpose of this study was to explore the associations of immigration transition to cardiovascular symptoms among 4 major racial/ethnic groups of midlife women in the United States. The specific aims of this study were to (a) determine the differences in cardiovascular symptoms between immigrant women and nonimmigrant women as a whole and in each racial/ethnic group (hypothesis 1); and (b) determine the associations of immigration transition to cardiovascular symptoms as a whole and in each racial/ethnic group after controlling for background characteristics (hypothesis 2). In this article, cardiovascular symptom experience is defined as "subjective experience indicating changes in bio-psycho-social functioning, sensations, or cognition of a person that are related to changes in the cardiovascular system."
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October-December 2017 ■ Volume 40 ■ Number 4 symptoms related to CVD because little is known about cardiovascular symptoms experienced during menopausal transition, especially those among racial/ethnic minority women in the United States. Immigration transition was operationalized into 4 variables including self-reported racial/ethnic identity, immigration status, the length of stay in the United States, and the level of acculturation. Immigrants are defined as those who were born outside the United States and moved to the United States, whereas nonimmigrants mean those who were born in the United States. Although we acknowledge that second and third generations of immigrants could experience immigration transition in a broad sense, we did not include them as immigrants in this article because they do not actually experience immediate changes by moving to a new country/culture.
THEORETICAL BASES: ACCULTURATION THEORIES
There exist 3 major types of theories that can be used to explain the associations of immigration transition to health including cardiovascular symptoms: (a) theories on the positive effect of immigration on health; (b) theories on the negative effect of migration on health; and (c) acculturation theories. 13 The theories on the positive effect of immigration on health assume that healthy individuals are naturally selected as immigrants, subsequently making them healthier than their host country counterparts.
14 The theories on negative effect of immigration assert that immigration itself gives stress and risks, subsequently causing potential health risks and making immigrants sicker than their host country counterparts. 15 Hypothesis 1 was drawn from these 2 types of theories. Because the literature is inconsistent on the direction of the relationships, we set a nondirectional hypothesis in this analysis. The multidimensional acculturation theory was used to set hypothesis 2. According to this theory, immigrants are not always assimilated to the new culture. They adopt different strategies in diverse situations, and the acculturation process is related to individual cultural traits rather than general levels of overall acculturation. 16, 17 Thus, this theory highlights the influences of contextual factors. In this study, the associations of immigration transition variables to cardiovascular symptoms were determined while considering multiple contextual factors that might influence the associations (hypothesis 2).
METHODS
This secondary analysis was conducted on the data from 2 national survey studies. More detailed information on the original studies is available elsewhere. 18, 19 The studies were approved by the institutional review boards of the institutions where the authors were affiliated.
Samples and settings
This study used the data from 2 national surveys on midlife women's health issues. 18, 19 Included were 1054 midlife women who were aged 40 to 60 years and self-reported their racial/ethnic identity as non-Hispanic white, Hispanic, non-Hispanic African American, or non-Hispanic Asian. The sample size estimation for this study was based on the statistical analysis method requiring the largest sample size-hierarchical multiple regression analyses. To detect a statistically significant relationship in a regression model with 12 independent variables, we assumed a medium effect size of 0.02 with an α level of 0.05 at 80% power. According to the power analysis, the predetermined sample size of 1054 was sufficient to test all the hypotheses.
Measures

Background characteristics
Eight questions on background characteristics (age, education, employment status, family income, marital status, the number of children, access to health care, social support, body mass index [BMI] , and menopause status) were used in the original studies. 18, 19 BMI was calculated using selfreported height and weight, and categorized into underweight (BMI <18.4 kg/m 2 ), normal (18.5-24.9 kg/m 2 ), overweight (25-29.9 kg/m 2 ), and obese (≥30 kg/m 2 ). 20 Menopausal status was determined on the basis of the criteria used in the Study of Women's Health Across the Nation. 21 Concisely speaking, a woman having menses in the past 3 months with no increase in irregularity was categorized as premenopausal. A woman having menses in the past year (12 months), but having experienced increasing irregularity in cycle length, was categorized as perimenopausal. Finally, a woman having no menses in the past year (not related to medication, pregnancy, or severe weight loss) was categorized as postmenopausal.
Immigration transition
In the original studies, immigration transition was operationalized into 4 variables including self-reported racial/ethnic identity, immigration status, the level of acculturation, and the length of stay in the United States (in years). Self-reported racial/ethnic identity was determined using 2 questions on race and ethnicity by the National Institutes of Health guidelines. 22 The level of acculturation was calculated as the average score of 5 Likert-scale items (1 = exclusively own racial/ethnic group; 5 = exclusively American) that inquired the women's preferences for foods, music, custom, language, and close friends. These questions were from the Suinn-Lew Asian Self-Identity Acculturation Scale. 23 The reliability and validity of these acculturation questions were established in multiracial/ ethnic groups of midlife women. 18, 19 The Cronbach α of these questions was 0.92 in this analysis.
Cardiovascular Symptom Index for Midlife Women
The Cardiovascular Symptom Index for Midlife Women (CSIMW) was adopted from the Midlife Women's Symptom Index (MSI) 24 to measure cardiovascular symptoms. The original MSI has 71 questions on physical, psychological, and psychosomatic symptoms. The CSIMW includes only 25 questions on cardiovascular symptoms from the MSI. These questions were chosen on the basis of an extensive literature review on midlife women's symptoms associated with CVDs. [25] [26] [27] [28] [29] Each item of the CSIMW includes (a) the symptom frequency subscale (1 = yes; 0 = no) and (b) the symptom severity subscale (6-point Likert scale from 0 = no symptom to 5 = extreme symptom). The total numbers and total severity scores of cardiovascular symptoms were calculated by adding the frequencies of all items (ranged 0-25) and by adding the severity scores of all items (ranged 0-125). In this study, the Cronbach α was 0.87 for the symptom frequency subscale, and 0.89 for the symptom severity subscale.
Data management and analysis
The data from the 2 studies were merged with the same labels and values of variables. Those with more than 10% missing data were excluded from this analysis. To test hypothesis 1, the data were analyzed using t tests and χ 2 tests. To test hypothesis 2, correlation analyses and hierarchical multiple regression analyses were conducted. The factors influencing the total numbers and total severity scores of cardiovascular symptoms were identified through the hierarchical multiple regression analyses. For the hierarchical multiple regression analyses, each independent variable was first tested on its own in a univariate regression model. Then, only the independent variables with P values of less than .05 in t tests or analysis of variance were included in the multivariable regression analyses. Age was not included in the analyses because the correlations between age and the length of stay in the United States were high. Multicollinearity was determined using the tolerance values and the variance inflation factor values. No potential interactions were identified, and the residuals of variables were normally distributed. Hierarchical multiple regression analyses (with the total numbers and total severity scores of cardiovascular symptoms as dependent variables) were run as follows. In the first step, background characteristics including education, employment status, family income, marital status, the number of children, social support, access to health care, BMI, and menopausal status were entered. A stepwise selection method was used to identify significant factors associated with cardiovascular symptoms. Then, self-reported racial/ethnic identity was entered in the second step, and other immigration transition variables were entered in the third step. Standard coefficients (β) were computed to compare the relative importance of individual variables in the equations. The R 2 and change of R 2 were examined to determine the relative contributions of individual variables in the equations.
RESULTS
Background characteristics of the participants
Background characteristics of the participants are summarized in Table 1 . The mean age was 49.0 years (standard deviation [SD] = 5.7). About 87% of the participants were graduates of high schools, colleges, or graduate schools. About 68% were married or partnered (67.7%) and 82% had more than 1 child. About 43% of participants reported that it was not hard to pay for basics such as food, housing, and clothing with their family income. About 87% reported that they had regular access to health care. About 76% were born in the United States. The average length of stay in the United States was 42.7 years (SD = 17.08), and the average level of acculturation was 4.6 (SD = 0.8) on a 5-point Likert scale.
Differences in cardiovascular symptoms by immigration status
The total numbers (t = 5.268, P < .01) and total severity scores (t = 5.493, P < .01) of cardiovascular symptoms were significantly different by immigration status (see Table 2 ). Immigrants tended to report fewer numbers (5.12 ± 4.66) and lower severity scores (14.44 ± 15.43) of cardiovascular symptoms than nonimmigrants (6.99 ± 5.50 and 21.01 ± 19.06, respectively). However, there were no significant differences in the total numbers and total severity scores of cardiovascular symptoms by immigration status in each racial/ethnic group.
The frequencies and severity scores of typical symptoms associated with CVDs by immigration status are summarized in Table 3 . Compared with immigrants, nonimmigrants reported higher frequencies and higher severity scores of typical symptoms associated with CVDs including "pain in heart or chest," "palpitation," "racing heart," "difficulty in breathing," "exhaustion or fatigue," and "swollen ankle" (P < .05) ( Table 3) . Compared with immigrants, nonimmigrants also reported higher frequencies of nontypical symptoms associated with CVDs such as "feeling hot or cold," "hot flushes," "bloating after eating," "numbness or tingling," "sweats at night," and "twitching of face, head, or shoulder." Compared with immigrants, nonimmigrants also reported higher severity scores in nontypical symptoms associated with cardiovascular symptoms such as "cold hand or feet," "upset stomach or nausea," and "muscle and joint stiffness," even though the frequencies of the symptoms were not significantly different (P < .05). In Hispanic women, there were significant differences between immigrants and nonimmigrants in the frequencies of "muscle and joint stiffness," "sweats at night," and "numbness or tingling" (P < .01). In Hispanic women, there also existed significant differences in the severity scores of "palpitation" and "twitching of face, head, or shoulder" between immigrants and nonimmigrants (P < .05). In non-Hispanic Asian women, there were significant differences in the frequencies and severity scores of "back pain" (P < .01) and the frequencies of "anxiety or nervousness" (P < .05) between immigrants and nonimmigrants. In non-Hispanic African American, there were significant differences in the severity scores of "joint swollen" and "back pain" between immigrants and nonimmigrants (P < .01). In nonHispanic white women, there were significant differences in the severity scores of "back pain" between immigrants and nonimmigrants (P < .01).
Factors influencing cardiovascular symptoms
The results of hierarchical multiple regression analyses are summarized in Tables 4 and 5 . When background characteristics were controlled, self-reported racial/ethnic identify was the only factor that significantly influenced the women's cardiovascular symptoms; it accounted for 1.72% of the total variances of total numbers (F ch = 7.177, P < .001) and 1.95% of the total variances of total severity scores of cardiovascular symptoms (F ch = 8.322, P < .001). All other immigration transition variables (immigration status, the length of stay in the United States, and the level of acculturation) were not significant factors influencing the total numbers (ΔR 2 = 0.01, F ch = 0.059, P = .981) and total severity scores (ΔR 2 = 0.03, F ch = 0.129, P = .943) of cardiovascular symptoms when background characteristics and self-reported racial/ethnic identify were controlled.
When hierarchical multiple regression analyses were conducted in Hispanic women, the immigration transition variables (immigration status, the length of stay in the United States, and the level of acculturation) were significant factors influencing the total numbers (ΔR 2 = 0.03, F ch = 3.339, P = .020) and total severity scores (ΔR 2 = 0.03, F ch = 2.892, P = .036) of cardiovascular symptoms after controlling for background characteristics. Also, in Hispanic women, unemployment, no social support, obesity, and early/late peri-menopausal status were significant factors influencing the women's cardiovascular symptoms. In non-Hispanic Asian women, the immigration transition variables were not significant factors influencing the total numbers or the total severity scores of cardiovascular symptoms after controlling for background characteristics. Rather, low education, low family income, obesity, and early/late peri-menopausal status were significant factors influencing the total numbers and total severity scores of cardiovascular symptoms (P < .05). In non-Hispanic African American and non-Hispanic white women, the immigration transition variables were not significant factors influencing the total numbers or total severity scores of cardiovascular symptoms. In non-Hispanic African American women, low family income, having more than 3 children, and early/late peri-menopausal status were significant factors influencing the total numbers and total severity scores of cardiovascular symptoms (P < .01). In non-Hispanic white women, low family income, having more than 3 children, and early/late peri-menopausal status were significant factors influencing the total numbers and total severity scores of cardiovascular symptoms (P < .01).
DISCUSSION
Overall, the findings of this analysis supported the theories on selective nature of immigration and positive effects of immigration on health. Significant differences existed in the total numbers and total severity scores of cardiovascular symptoms by immigration status; immigrants reported fewer total numbers of and lower total severity scores of cardiovascular symptoms than nonimmigrants. Also, immigrants reported lower frequencies and lower severity scores of numerous individual symptoms. The basic assumption of the theories on the selective nature of immigration and the positive effect of immigration on health is: because immigrants are naturally selected healthy people, they are more likely to be healthy and resilient and willing and able to respond to possible health risks because of immigration process. 15 Subsequently, these theories support that immigrants would be less likely to have cardiovascular symptoms compared with nonimmigrants. This study supports these assumptions and propositions of the theories.
In this analysis, it was also found that selfreported racial/ethnic identity could be a better predictor of cardiovascular symptoms than other immigration transition variables. Although all the immigration transition variables were significant factors influencing the women's cardiovascular symptoms, only the association of self-reported racial/ethnic identity to cardiovascular symptoms was significant when background characteristics were controlled. Immigration status, the length of stay in the United States, and the level of acculturation might not be sensitive enough to reflect the women's immigration transition in various aspects of their life that could influence their cardiovascular health. Self-reported racial/ethnic identity is frequently connected to women's inner feelings toward their own selves, which could be directly associated with discriminative experience 30 that could cause unnecessary stress, subsequently influencing cardiovascular health. The factors influencing cardiovascular symptoms were different in each racial/ethnic group although financial strain reflected in the variables of education, family income, employment, and social support was significantly related to cardiovascular symptoms across the racial/ethnic groups. This finding conforms to those in the literature; socioeconomic factors have been reported to be significant factors influencing CVDs, CVD risk factors, and cardiovascular symptoms. [31] [32] [33] Shaw et al 31 reported that family income was a significant factor influencing CVD outcomes in women with chest pain. Wang et al 32 also reported that family income was a significant factor influencing the diagnosis of CVD. Shishehbor et al 33 also found that socioeconomic status was a significant factor influencing heart rate recovery.
A plausible reason for the racial/ethnic differences in the factors influencing cardiovascular symptoms could be unique cultural attitudes toward cardiovascular symptoms and diseases in racial/ethnic minorities. Culture can shape midlife women's attitudes toward cardiovascular symptoms and CVD. 34 Subsequently, the women could define their own experience of cardiovascular symptoms and CVDs differently on the basis of their cultural attitudes. [35] [36] [37] For example, Korean culture considers a heart attack as a disease of people from high social class (eg, those frequently consuming meats), whereas it considers a stroke as a disease of people from low social class (eg, those not having adequate health care). Although Korean Americans have assimilated to the US culture, these cultural attitudes might remain, especially in midlife women. Thus, this cultural attitude could possibly influence the women's symptom reporting. Likewise, the racial/ethnic differences in the influencing factors need to be interpreted while considering the cultural contexts circumscribing the women's cardiovascular symptom experience. This study had some limitations. First of all, in this study, immigrants were limitedly defined as only the first and 1.5 generations who were born outside the United States. Thus, second and third generations of midlife women were missing in the analysis process. Although we used multidimensional questions to measure the level of acculturation, the questions might not adequately measure the multidimensionality of acculturation process in various aspects of daily life. 17 Also, the wordings of the instruments measuring cardiovascular symptoms might not be fully understood by some participants depending on the women's literacy level in English because the questions were written in English only. Possibly, immigrants may be reticent to report health symptoms. Finally, there existed a lack of clinical verification of cardiovascular symptoms because the data were collected only on the basis of self-reports.
CONCLUSIONS
On the basis of the findings, the following implications for future research and health care practice are proposed. First, further studies with a larger sample of midlife women from diverse groups of racial/ethnic groups are needed to confirm the findings because the findings tended to have limitations in generalizability. Because the original studies were Web-based studies, the participants were a selected group of racial/ethnic minority women. Also, further studies with a more comprehensive multidimensional acculturation scale could generate more Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
generalizable findings on the associations between the level of acculturation and cardiovascular symptoms. As described earlier, the questions used to measure the level of acculturation included only 5 dimensions in this study. Therefore, the level of acculturation in other dimensions of various living situations 17 might not be adequately measured in this study.
